For the counterexample, one can refer to the following drawing of K 4,5 on the Klein bottle with a j = a i j , where represents the vertices a 3 , a 4 and a 5 .
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APPENDIX. The possible drawings of the K 2,4 containing a 1 and a 2 in torus which has no crossings.
To obtain these drawings, we combine all the possibilities of different ways of drawing edges a 1 b 3 , a 2 b 3 , a 1 b 4 and a 2 b 4 , as in Figure 6 (i) to 6(viii) in [1] . 
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